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PREFACE
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itself. It also serves to communicate important presauations by the Center research staff to
colleagues at other institutions. Although candidate publicatims for this series are reviewed
internally by the Center leadership, Limy are not subjected to external peer review.
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specific technical or problem-solving alas. For example, if we teach highevorder cognitive

thinking skills at all, we usually assume that these skills can be developed only in the later years of

schooL Research has denonstrated that these assumpions are simply not valid. Human

beingseven small childrenare quintessentially sense-making, problem-solving animals. By not

involving the child's sense-making itzlinations in early learning, we miss oppornmities to begin

honing higher-order cognitive thinldng abilities, and we create barriers to learning the material that

we are trying to teach. All too often, we repeat these errors in adult and workplace literacy

program&

411

Second; Often a skill is &composed into subskills, and each subskill is practiced

separately. But it is seldom true that learning each of the subskills separately pzoduces competence

in tin skill itself.

Third: Skills are taught in isolation, with too little experience with their application or of

how they are used in combined= Appropriate application of knowledge and skills is not

automatic.

Foirth: Separating "learning to know" and "learning to do" is dysfunctionaL The sharp

boundary haw= academic learning and education for wozit is an artifact of the industrial age.

The assumption that they need to be separated fox effective learning does not hold. Knowledge,

skills, and their application are inseparable; time is no effective understanding of one without the

otha two.

Fifth: At wesent, knowledge and skills are taught in a settingthe fomial classrocanvery

unlike settings at work or in real life. This teaching out of context impedes the transfer of school

learning to settings outside the classroom.

CONTRASTS BETWEEN IN-SCHOOL AND OUT-OF-SCHOOL MENTAL ACTIVITY

. Let's look at the different= between in-school =I out-of-school mental activity and the

social and technological contexts for this activity.

The first contrast is between individual cognition in sclxral ami school-like training

programs versus shared cognition outside. Although group activities occur in school, students are

3
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Thus, little is to be seen, underuood, or mastered by simply being on the scene, especially in de

absence of explicit explanadces for why various operations are being engaged in.

Cognitive science analysa of annpeteme, including the identification of differences between

wvices awl experts, have made possible the formal modeling and simulatitm of complex cognidve

performer:a, leading to a minter of successfid education and training programs that ctandtute

modem apprendceships mks' the tutelage and memorship of expert& These programs have several

characteristics in =mon.

Tiny do not just teach knowledge and poceduns; they also focus on the conditions of
application of de knowkdge and sidlls being learned.

They weave together specific declarative"know wharand procedural"know
how"knowledge with the development of general bask skills and problem-solving
snuggles.

Instead of contracting curriculum top-down by encoding the knowledge of expens in
suitably simplified material& instruct= takes halo account the karner's original ideas,
saga discrepant cr ccafirm;ng experiences to stimulate questions, awl encourages the
generatitm of a ramp of resionses with the opportunity to apply these in various
situatices.

Finally, effective plograms ackowledge the importance of learning in context. They
use the iglysical mums= and the tools it provides to :et:resent goblems and
&yaw solutkes. They foster the cooperadve construction of knowledp among groups
of workers doing a =mon task or exchanging infonnation about related tasks. And
they !zip the leaner become part of the community that shares a particular domain of
kumledge, set of sldlls, and ways of representing and resolving problems.

7
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